We propose a standard model minimal extension with two lepton weak SU (2) doublets and a scalar singlet to explain the deviation of the measured anomalous magnetic moment of the muon from the standard model expectation.
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The recent result of the g −2 Collaboration at BNL may be the overdue first direct signal of physics beyond the standard model (SM). The data seem to indicate a 2.6 σ deviation from the theoretical expectation of the SM [1] ,
Several logical possibilities have been considered [2] to explain the effect, such as supersymmetry [3] , leptoquarks [4] , muon substructure [5] , technicolor [6] , large extra dimensions [7] , new interactions and fermions [8] ; for a review see [2] . In this letter we propose a minimal extension of the SM, which to date has not been discussed in this context.
It is sufficient to extend the second fermion family (extending the other families is optional but aesthetically appealing) by adding an extra pair of lepton doublets and a scalar singlet:
with no other states or extension of the gauge group necessary. There are several ways to motivate this choice and we will focus on two.
First if the standard model is embedded in an E 6 model, then the fermion families contain extra states. For the symmetry breaking chain
, an E 6 family of fermions decomposes as:
27 → 16 + 10 + 1 → (5 + 10 + 1) + (5 +5) + 1
The conjugate pair of doublets are just those required above. The extra singlet quarks and SM singlets can be made relatively heavy by proper choice of vacuum expectation values (VEVs) and coupling constants. Extra gauge bosons can also be sufficiently heavy that they have decoupled from the subsequent analysis. For other discussions of a µ in the E 6 model see [9, 10] .
The second possibility is a non-SUSY model with extra lepton doublets based on either an abelian or a nonabelian orbifold AdS/CFT type IIB string theory [11] [12] [13] [14] . These models have gauge groups that are the product of SU(d i N) groups where the d i are the dimensions of the irreps of the orbifolding group Γ and N can be chosen. Thus the gauge group G can be of the form G = SU(3) × SU(3) × SU(3) × G ′ (where G ′ can be either broken or ignored for our purposes). All the fermions reside in bifundamental representations of the gauge group and so there can be N F SU 3 (3) families plus other states:
Note that these contain the same fermions one acquires from breaking E 6 to its maximal subgroup SU 3 (3) so we are again naturally led to
which provides the necessary pair of extra lepton doublets. A typical length scale for orbifold
AdS/CFT models is a few TeV, so fermions in this mass region or somewhat lighter fit easily into the scheme proposed here.
Scalar singlets also arise in both schemes.
The contribution of the new muon type heavy charged lepton M − to a µ is due to the has been discussed in [15] . In our case the proportionality is broken by assigning a bare
is given by [16] 
Here ξ µM refers to the product
where h µM , h 
Here v, v ′ are the VEVs of the Higgs doublet and singlet, respectively, and g is the muon
Yukawa coupling. A stringent bound on the mixing matrix elements V 11 , V 12 determining the admixture of the heavy state in the muon flavor eigenstate is obtained from its contribution to the pion decay. The agreement of the measured pion decay rate ratio,
with the SM value R π (SM) = (1.230 ± 0.008) × 10
12 < 4 × 10 −3 (see, e.g. [19] ). This constrains the offdiagonal entry hv to be small, while the product of coupling constants and mixing matrices ξ µM in eq. (7) has to be large to yield the correct value for the anomalous magnetic muon moment.
Eigenvalues m µ ≃ gv = 100 MeV and m M = 1 − 10 TeV as well as the right anomalous contribution to the muon magnetic moment are obtained by assigning e.g. gv ≃ 100 MeV, They are close to but compatible with the bounds obtained from the pion decay rate ratio.
The one-loop correction to the muon mass is obtained by removing the photon line from the diagram fig. 1 , and can be estimated to be [2] 
which can be small as long as m 2 ≪ m M , i.e. m 2 < ∼ 300 − 500 GeV for m M ≃ 1 − 10 TeV.
To conclude, we have shown an extended muon family is sufficient to provide the contribution needed to bring theory back in line with the present g − 2 data for the muon. 9
